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[57] ABSTRACT 

A computer-based system for providing visual images 
to assist in the inspection of a vehicle emission-control 
system and components consists of a database of text 
and graphics data both for emission-control systems and 
the individual components thereof accessible on a vehi- 
cle model and style basis. A first image provides both 
graphic and text relating to the complete emission-con- 
trol system recalled, while highlighting one of the ele- 
ments both in the text and graphics display. Each com- 
ponent may be highlighted in sequence. A second dis- 
play may be accessed which provides an enlarged 
graphical display of the highlighted component with 
additional text, if required, to provide more detailed 
position data for the component to aid in the location 
and inspection of the highlighted component. The sys- 
tem may be accessed through a keyboard or keypad, 
which also allows the entry of inspection data for stor- 
age by the system. 

11 Claims, 3 Drawing Sheets 
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EMISSION SYSTEM COMPONENT INSPECTION 
SYSTEM 

The present invention relates to the computer arts 5 
and, in particular, to a computer based method and 
apparatus for assisting a vehicle emission system inspec- 
tor in performing an inspection of vehicle emission 
control components. 

BACKGROUND OF THE INVENTION 10 

Government mandated vehicle emission inspection 
programs typically require that, in addition to the sub- 
stantive tests performed on the emission control system 
to insure that it is performing in accordance with guide- 15 
lines and that produced emissions are within prescribed 
limits, the vehicle be visually inspected to verify that it 
has the proper compliment of emission control equip- 
ment, and that such equipment has not been tampered 
with, bypassed, or otherwise compromised. While auto- 20 
mated and computerized analysis equipment allow the 
emission system inspector to typically easily perform 
the required performance tests, there is no similar equip- 
ment which assists the inspector in the visual inspection. 

The precise location and shape of the individual emis- 25 
sion system components are subject to variation be- 
tween vehicle makes and model year. Further, as emis- 
sion control techniques change and requirements be- 
come more stringent, the emission control elements 
employed are subject to modification and increase. It 30 
thus is often difficult for the inspector to have sufficient 
knowledge of the specific emission control elements 
which should be present on a given make, model and 
year vehicle. Even when the inspector knows the com- 
ponents which should be present, it is often difficult to 35 
properly and effectively locate and identify them on the 
vehicle. 

It is thus the purpose of the present invention to pro- 
vide an apparatus and method which allows an emission 
system inspector to easily locate and identify the com- 40 
ponents of an emission control system on a vehicle. 

Yet another purpose of the present invention is to 
provide an apparatus and method which gives the vehi- 
cle emission control system inspector the ability to ob- 
tain both an overall view of the specific emission con- 45 
trol system for the vehicle under test coupled with the 
further ability to isolate individual components of the 
system and provide a precise representation of the loca- 
tion and configuration of the individual components. 

Still a further purpose of the present invention is to 50 
provide such an apparatus and methodology which 
allows the emission control system inspector to pro- 
ceed, on a stepwise basis, through each of the emission 
control components located on a vehicle such that each, 
in turn, may be located and identified so that its exis- 55 
tence and correct interconnection with the overall 
emission control system is confirmed and recorded. 

BRIEF DESCRIPTION OF THE INVENTION 

In accordance with the above and other related pur- 60 
poses and objects, the present invention comprises a 
computer-based reference system which may be incor- 
porated either totally or in part, into hardware utilized 
in connection with the performance of functional tests 
of vehicle emission control systems. A database of vehi- 65 
cle emission system component information is stored on 
one or more mass storage devices. Means are provided 
to access such information on a vehicle make, model 
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and year basis. Such data would typically include tech- 
nical data regarding the components, performance and 
interconnections, as well as graphic format data which 
provides representations of the overall systems, as well 
as the individual components employed. 

By the use of appropriate input formats and search 
algorithms, the emission control system inspector ac- 
cesses the database for information relating to the vehi- 
cle under test. Upon receipt of an inquiry , the system 
displays a first image on a display screen w hich includes 
overall emission control system data for the vehicle in 1 
both graphic and text form . A first element is high- 
lighted in both the textural and graphical representa- 
tions. In order to provide a further degree of assistance, 
the system provides, upon the request of the operator, 
an enlarged view of the highlighted component, which ^ 
may be presented in association with additional, de- 
tailed text permitting the component to be isolated and 
identified. 

When the inspector has located the component under 
reference and has confirmed its presence and condition, 
the system steps to the next component, reverting to the 
highlight screen to allow the inspector to locate that 
component. The cycle may be completed until each 
emission control system component is checked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A fuller understanding of the present invention and 
the associated features thereof will be more fully under- 
stood upon consideration of the following detailed de- 
scription of a preferred, but nonetheless illustrative 
embodiment of the present invention when reviewed in 
connection with the annexed drawings, wherein: 

FIG. 1 is a block diagram of the elements of the pres- 
ent invention; 

FIG. 2 is a representation of a typical screen for the 
display system; and 

FIG. 3 is a representation of a typical second stage 
screen of the display; 

DETAILED DESCRIPTION OF THE 
INVENTION 

As set forth in the Figures, the present invention 
utilizes a central processing unit (CPU) 10_ to process 
t he information requests of the emission control system 
inspecto r and display the data on a monitor 12. 'The 
CPU 10 may preferably be of microcomputer configu- 
ration, as known in the art, and may be utilized for 
additional functions, such as the control and processing 
of mandated analytical emission tests. It may also be 
used for other functions, such as related governmental- 
mandated inspections and analyses, as well as general 
vehicle inspection and performance evaluation as 
known in the art. As generally available, personal com- 
puters incorporating microprocessor CPU's may be 
utilized in the present invention, and include mass stor- 
age capabilities in the form of hard discs. The text-for- 
mat portion of vehicle emission control system data, is 
indexed on a make, model and year basis, may be stored 
on such a hard disc and accessed by the CPU in a man- 
ner known in the art. 

The CPU 10 is further coupled to auxiliary storage 
unit 14, upon which the graphic data relating to the 
various emission control systems and components is 
stored. Because of the vast amount of storage required 
by the graphic representations needed to depict both 
overall and individual emission control systems and 
components, storage media 14 may preferably consist of 
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compact disc read-only memory, which has the capac- if more detailed information is needed to assistlhe_ex - 

ity for the storage of a large amount of data in a rela- aminer in locating the componen t. Such callup may be 

tively small amount of space. The storage media 14 performed through entry of an appropriate command 

further includes such search and indexing keys as through keypad 16 or hand-held control 18. Once the Q#^/\ V »f 

known in the art as may be necessary to associate the 5 component is isolated and inspected by the inspector,^ r ' " 

graphical information stored thereon with the text or , appropriate comman d again entered either at the key- k i \n / tf rfL 

primary data maintained in association with CPU 10. "board lfc or hand-held control 18 permits the display to J J 

Preferably, the emission control system inspector s croll whereby the next component is highlighted on • 
enters data into the system by way of a keyboard- t he display 2d. bnc'e again, it the inspector requires 
Aeypad 16 which typically may be located in close 10 further lntormation, including a higher resolution visual 
association with the console in which the other system reference, entry of an appropriate sign^ will cause a 
components are located. This permits the inspector to secondary displa y, keyed to the highlighted componen t, 
reference the vehicle under test, either by entering vehi- to be shown. After each component is inspected, the 
cle data, accessing a menu on the monitor 12, or enter- s ystem may record confirmation of the inspection pro - 
ing other vehicle identification information. Appropri- 15 c edure m trie appropriate venicle file, as well as any 
ate prompts may appear on the monitor screen to assist otherdate or^romraents which may be entered by the 
the inspector in data entry. Access to the inspection inspector throufTtTe keyboard. The system may th en 4 ^ J y 
routine may alternatively be done by appropriate inter- ^ pro grammed to proceed, with other^ aspects.oLin- ' mm ' C 

nal routines from other procedures, such as the func- sp^ibTfoTii^ 
tional analysis„of the vehicle's emission control system. 20 system! — 

Entered isSteation may include, for example, a cus- - -g^ ne usc of a S£ Htscreen configuration, the emis- 
tomer or other identification number associated with sion CQntrol sys tgm inspector is ablg t o obtain a clear 
the vehicle under test to key a previously-created file and p re cise understandin g o f botnthe eSS comrol 
for the vehicle. In addition to main keyboard 16 how- svstem un j er _ tcst t as well aTha7mg the capability^ 
ever, a secondary, hand-held controller 18 may be pro- 25 r ; ceivmg ao^^ permi ts 
vided to be in additional operational contact with cen- t ]^ ^c tor to conS uct the visual Inspection portion o f 
tral processing unit 10 Controller 18 may be a keypad, g^cedure in an eilectiv e manner-fe^ otrlSoTe 
coupled either by wired or wireless techniques such as v--^ thc inspector" ca n' b e' positioned at the automo- 
radio or infrared, as ^known m the art, to aHow the vehi- ' proceed through the system components in a 

cle emission control V^^^^Sf^ 3 ° manner which provides for an efficient test protocol, 
tern and CPU from a remote point, such as while ac- cla m- 

tively performing the inspection routine. Such hand- we ciaim: 

held controller may provide fewer overall functions \ Appara us for assisting the visual inspection of 
than may be available at the keyboard 16, but at the cn ™ system components of a vehicle under 





displays associated wiih the system under test. - inc,u ™* ™ , , ^ "P"**™ 

FIG 2 depicts a typical primary image created on the said text and graphical data^mcluding both emission 

monitor 12 upon callup. As shown therein, the display coTuroi system and* mdSmffShum control comEg- 

20 includes a graphic representation 22 of the vehicle 40 nen^, presentations and related text data; means for 

under test, typically presenting the underside of the accessing said data storage means for reftieya) of the 

vehicle and presenting the emission control system emission control system and jcomp^ent^ata for the 

components in a somewhat simplified graphical manner. veTucle under inspection; means for displaymgj^t 

The right side of the display includes an area 24 in image composing said graphical and relate^ text data^f 

which data for the vehicle under test is displayed, 45 the complete retrieved emission control system data; 

which may include make, model and style information, means for hi^i^iting on saidJRrrtimage a single emis- 

the vehicle's license plate or registration number and its sion controrcomponent displayed therein; and means 

engine and carburetor configuration, as well as informa- for display of a second image ofa portion of said re- 

tion regarding the inspection standards to be applied. trieved emission control system data, wherein said high- 

Also displayed is a list 26 of the components comprising 50 lighted component is presented in an enlarged scale 

the emission system of the vehicle under test which are along with related text associated with saidTughlighted 

to be inspected. component. 

When the vehicle data is first displayed, as shown in 2. The apparatus of claim 1, wherein said data storage 

FIG. 2, the first component on the list 26 is highlighted means comprises both hard disc and compact disc read- 

at 28. At the same time, the element is isolated at 30 on 55 only memory components. . 

the graphic display 22 and a further written description 3. The apparatus of claim 1 further comprising means 6 , « / j 

of the location appears at 32 below the graphic. The for scrolling a highlighted portio n of said first image J ^4^^ / 

display thus allows the emission control system inspect among said emission control components displayed as ^ 

tor to locate the emission control components and, in part of said first image in response to a scrolling signal 

p articular, identify and ins pect the hig hlighted compcT 60 to choose a displayed emission control component to be v 

nSHt " — presented in e nlarged scal e. 

"Tnaddition to the initial display as set forth in FIG. 2, 4. The apparatus of claim 1, wherein said display 

the inspector can call a second image, depicted in FIG. means comprises a monitor screen. 

3, which provides an enlarged view 34 of the isolated 5. The apparatus of claim 3, wherein said means for 

component. As shown , thejenlarged view may be in the 65 accessing said data storage means comprises a computer 

form of an overlay to the image 22 of the initial display . central processor unit. 

The JexjLportions remain visible on the screen . As an 6. The apparatus of claim 5, wherein said means for 

' s alternative., the texfpbrtibn 32 may alsicrbe overw ritten accessing said data storage means further comprises first 
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and second keypad entry means coupled to said central 
processor unit. 

7. The apparatus of claim 6, wherein said display 
means is located at a First location and one of said key- 
pad entry means is positioned at a second location re- 5 
mote from said first location. 

8. The apparatus of claim 7, wherein said keypad 
entry means comprises means to generate a scrolling 
signal for said scrolling means and means for display of 
said second image. 10 

9. The apparatus of claim 6 further comprising stor- 
age means coupled to said central processor unit for 
storing data relative to said emission control system and 
components, at least a portion of said data being entered 
through said keypad entry means. 15 

10. A method for assisting the visual inspection of 
emission control system components of a vehicle under 
inspection, comprising the steps of: 

creating a database of text and graphical data of vehi- 
cle emission control systems, including the data of 20 
the vehicle under inspection, said text and graphi- 
cal date including both emission control system 



and individual emission control component repre- 
sentations and related text data; 
accessing said database tor retrieval of the emission 
control system and component data for the vehicle 
under inspection; 
displaying a first image comprising graphical and 
related text data of the complete retrieved emission 
control system data; 
highlighting on said first image a single emission con- 
trol component displayed therein; and 
displaying a second image of a portion of said re- 
trieved emission control system data, whereby said 
highlighted component is presented in an enlarged 
scale along with related text associated with said 
highlighted component. 
11. The method of claim 10 further comprising the 
step of scrolling a highlighted portion of said first image 
among said emission control components displayed as 
part of said first image in response to a scrolling signal 
to identify a displayed emission control component to 
be presented in enlarged scale. 
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